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PROBLEM TO BE SOLVED: To improve performance 
and at the same time save power of an integrated 
circuit where one portion of circuits operates 
constantly and one portion of circuit pauses 
appropriately. 

SOLUTION: A third transistor 123 where a gate 
insulation film 130 is thickest is driven with a high 
voltage, and is operated speedily while a gate leak 
current is small. A first transistor 121 where the gate 
insulation film 130 is the thinnest and a second 
transistor 122 where the gate insulation film 130 is 
not thinnest are driven by a low voltage, and the first 
transistor 121 is allowed to pause appropriately 
although the second transistor 122 is operated 
constantly. The second transistor 122 constantly 
operates at a low speed while the gate leak current is 
small, and the first transistor 121 pauses 
appropriately while the gate leak current is not small 
and operates speedily, thus optimizing the transistors 
121-123 according to applications and performance. 
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{ mfrh ft £ c £ t we&&„ 

[0 02 2] C©JS^, T^=f>£^£#^t^j£ 

snfci^^t)Rj;«5Ji)a£%.5©-c. gr-f-7>^x# 

©y- h Rf W«W— h 5 >y X ^©y- F ^tMJ: «3 

[0023] ±a?©ct 5&«sigB8SBK:**(r»T. iuia 

y- h ffliW, > A £ £ ©4>& < £ fe-^ 

*«as nfcH«ia*^(*»«©*ffi^BuiH0- h 5 >^ 

X^©y- h$gi»M£PIB*ic^fi347fc^^b)S^6^ 
&C£fcaJ#g-e&£ 0 
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[0 0 2 4 ] C©t§^ ■4Zsl>'02±£mmt<0'ptj.< t 

{bK<fc<mi!i£Sr£©-c> m-v^zsvxzw-vm. 
<m&mr. h7>y^ *©y- f mum <t o imkm 

[0025] ±j$©«fc s&jRfgEisggBfc&tvr . Mia 
«b«ee*8!I»©-'< » f- y #>6«J6;* nr c £ fc bJ 
c©»#. ;<*f-y©&£-rs*«ttsaE**s& 

[0 026] #fB»©s&-©s?-ia8g«fgwu ftii©n 

flOTU-rttfE*- KiltSftt- K4fS«*-F£ 

^f'Ji. K/t » t- y cMt*fla&** >/* 

SBfm^ti. wff2m-^S0S§«wfl2^X^ ?*© 
*>«»"CfefiF«*- K-C{*S®«E©«*&*sff±3 20 

n. gii«j»HeaH»3W*«i/-cc>*»r- f 9>s>* £ 
©y- h mmvmm-*. <o wm^r-mmM^9,m^x 
^zm- f ^>^x *©y~ Ytmm<Dmmifim\ 
[0027] u^-c, ^«w©m^nig8tis-c«. mm 
x a v mxiszn&t^ v t~ y frhwrnc^wmiitt 

Z>i)K y- f y~*«8^l^&l£<g-CfStS 
*- K-cfeigft^n-s., m— h7>s>xa?«, y-F*e 30 
nw3ww»tt©r. y-F y-^«a£ttSfei>-c^^*iw 

[0028] *mi<Dmr.<Dig?-®i5«miz> 

ss^g-c^-^-c. *^w©mH©^m@^ig<b. mm 
m\Bimimm<Dm--m-fim®mc&KA<:= bizw®? 

[ o o 2 9 ] m-o-c. ^m<Dm^mm^-cit. mm 

[003 0] *«W©J(I— ©HHmJt^ffif*. 
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o. c©aAf^KBuiB^— n-^ai5is§©{ug©Huiai^ 

BMtR&BiSU «riaaf=«ffll@K«>fiae«:J»»{bH3&s 

BRs§nrwriB^-*!iS@ss©fiatcmfiaaA*^f3 
nfcMia¥^s«©affi©^^(c^^{bK*^«§ 
c ©MKft mc <fc «3 wriest- h7>^^i mi aid 

[003 1]^, ^^©iHiiJgtsijS^ffi-ctt. m- 
m— ®ffli5iss©<ag<j:9fiSfi*5{g^5ns„ »H«ffii 

[0032] *«HJ©g|-©|iIgSS5{®^«. #IMS© 

t*ot, ¥#f*»«©*ffl©^(C^{kJR^RSft$ 
•tt. d©^it^©^Ei©B«ia^H^ffi|5I?S©fi[gtCU 
i^X FvXi/^rJf^b. C©U-i>X F vx ?#>6SfcH 

-c^€»Bflia^-»-®sni?g©&g©B!iia^^bja^i^ 
mm L/T liSmiiam— ^s@s§©i4g©fuia^i*as 

(C^>y^Ai^ag<h©^< i*>-**aAL. C© 
&Af£tCH«!Bl'^ FvXi/^^iUTMie^^*^ 
©Sffl©^««:«S^b)a*iSft$ii-> c©^^fc)StcJ: 
•3 BUSBfg- h7>^iii lulBm-^H F 5 > i^X ^ © 

y- f mm^nm-r * ct ^ ft u fc„ 

[ o o 3 3 ] s£ot. *mw<D®mmmjj&'cit. m- 

— Mffi@ss©{sis©* a > y^A^i^aAttfc < 
©-c. com— !um®9&<DGim<D®M{m&s8r. mm® 

[0034] &wM<DmE.<DM3§m&.yjm*. **w© 
pfr^nm c^Buiam— ^H«iai5]ss©{ig©BfriB 

©^M©Mta^H^®I5I8S©<4S^ U'^ F ^^rjfj 
fSL-. C©b^X F vx^tMfB^fbvX^i*^^ 

ffi u r i BtriB^MSIsissoiigomFIB^^b^^l^ 
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su wi&mmit-?* ? fremiti ox m>mizm~m= 

J: 0 UfKJS— h ^ > ♦? x * £ m f B Iff - f&H h?>^$ 
©*-*- h JgfiS-r £ <fc 5 fc L fc„ 

[ o o 3 5 ] fto-c. *»i«©@is«absrffi-r». 
»iw©e s «fc o ifiitc j^iE s n s . 

[0 03 6] *^HJCDm0©lHlS§»^!S«. *»»© 

r&or. ^«#»«©^®©^^^fbJP?rfiS;6$ 
c©^^i:M©*ffi©Btria^-^a(5i{scDfi[gic^ 

* *» 6«tn i/ r i > s mriem— m=^aiei^©{4g©i«iB 

¥#&*K©aiE(c|&^bM£j&g;*-y\ tcommitm 
©^M©B^Bf£3£ffi[p]g§©{iefc: U^X h-vx^£jfc 

j£U c©u^x hvx^4f«jafl^b-7X^4*>p>^ 2 

W LTt^B9la»-MSlHlSS©&g©BuS^fb«4l^ 
^©^fblKC^f^tCBMfaU^X h VX^£B£ 

*u mria^fbvx^^^^aiuri^iaiBm— 
^yniaisoteatc^s^bM^fis-e. ureiKittfuscc 
J: o B«iam— h ^ > i^x £ 4 Buie^-^H h7>^3< 

©y- h«g*^-r-5«fc^{Cbfc„ 

[oo37] ^t, xmivmrntrnxm-cit. m~ 
^mm<D{m;temmitm*miEtj:&&icm&2 ax * 

&fifci&^{bK£j&53t!--5©r\ ^— ^-^aieisso 31 

&S©i&I^bM#&*&g©M/¥KJ;0^£ft£ o 0 
[0038] Ji^©J: ^%|5lg§^it^fcfe^-c. irffi 

^^bvx^^^ji-c^o. c ©Estate j: 9 
[0039] ±^©«fc^<t@iS«»3Erffi{c*$c»r. mffa 

monmitzBkmcffik? & c 4 * . h ®b& 

£'©««Jt 4 0 r fijfflf i, c 4 # £«, 

[0 04 0] *f&W©»E©@B«j63WSW: s #»W© 
^-*^«^H©^«lHlSS^g*Mi&-r-S@g§^^!S 
■C* o r . ^{&K©$ffi©£&CcMiMtlt & j$£ 3 
ti- . C ©Jl^f bM©^ffi©B«IB^— M3HJg§©{igf t IS 
■Wk*»jt-J-*JB— *ut/y3>gtejBi«o % iffitr 50 



) 2001-156260 

14 

t^B«IB^-^=^SieIIES©ljiS4HulB»-^ y ~> 3 
>M4©«ffi«:^fblK€r)SS3-a-. C©$si^bJ?S©Sl 
E©HulB^Hi!iSIlSS©{4g{c VI? 7. h 7X^^ 

U C©bi?X h-7X^^e>StHL'rt^BlilBm^a 
®SS©&g4|«IB0— # U >; n >JS£©S|®#>6jiy!S 
MttftR£ft£U C©^^bM©^*f*(c|«lBb^x 

hvXi'^U ffimmr.m=tmM8&<Diim 4 By IB 

m-tf y > y a >«4 ©&ffitc*fflHfcR*fiSS3 tt. c 
<DMm<tmtffiis.m-# y > y 3 >flg4©^ffltcfjt-* 
1 y^yayMML, c©m— **y =t>m<Dmm 

©B«ia0~^H5!iSlHlSS©{5g{c l^X h vx ^ ZftZfS. 

u c©u^x F-vx^^^murc^Bufam— 

\mffi<D&W(DmMEm—# OisOzi U . C ©E£ 

j: 0 saufcwrfam-*5aiaBS©ti[S©i(riai»^fb 
ig*^*brH«ia^— #ys/y 3>k*khi3-&. swa 

0-^H*D:S|5Ig§©&g^6B«IBU^X hvx^^ii 

LTHflfia^z:^ y ~> y 3 >je£sm£ t*\ na-fais— 
i«i^©{4g©B(ria0— Ji< y y a >K£^ z -.=. > y o 
rBuiam- h -5 $©y- h«ffi«&-rs 4 4 & 

iC. H«iB^— BHiaBlllIgSofirgCDBUlB^— # y y 3 

>m*'* x iriamzi^H h ^ > ^x ^©y 

[004 1 ]^t, *^©[Ugg»iiS^-c«. 0- 

^mm^Gyamicmmitm^miE^mm^M: 2 a x& 
ctizm-#vt"j=t>!&xmmLx%;r.m=ft!km 
Mffi<DGLmt,cmmtm*f&m$-i±z><Dx> m-m-mm 

x. m=.mm®m<DQ.m;£K)mmicBf&2ti2>. u& 
icit>t,cBi%Ltcm—# y > y ^— h ^>i> 

[0 042] X&aF}(D%l7K<Dmffi$mjj& it, &&W<D 
■tt. C©^^bJ^©^S©JulB^-®ffl|US§©egiC^i 

t^i«fa^— ^H^siHi?s©{4g4 wfiaii— # y ~> y 3 
>^4©«sfc^fbM*^sa:-e. c©M^b^©^ 

®©H«!BfgHteaisJ8§©(ig(c u^x hvx ^^?f^ 

c©u^x hvxi/*^^ttJtrt^B?ia0— 
@if§©{4a 4 Hu ib^— # y ^ >;3>ii ©a®^ 6 n-na 

MMf UR«I»£ 0. c ©^^big©|^4^(CHfllB u^x 

h^^^nsu iutB0-^H^aiHiss©{4g4mria 

0-* y is y =1 >M4 ©£M(cMIKf bK^JSSS c 
©^^{bM4BylB^— y ^> y 3 >i^4©atSicm— ^ 
'Ji"j3>i8?:ML, c <Dmr.# y i> y 3 >M©^ffi 
©Hufasi— ^HMamsg<D{4g{c ujpx h 7^^« 
b. cou^x hvx^T&^sittiLrt^BfrlBm— ^® 
lelif§©{4g©ffilB0r.iH y ^> y a >M?r^4b/. c©^ 
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m£ u x msast— * y f u =» >js Sretm 3 -a- . Mia 

or Huseffl— # y y 3 >M£Slii 3 •«* Huiemz:^® 
EI3§<D{4g©BulB0— ^ y >- y 3 >M£^' * > y u 
nwiasi- h7>^ £©y- h mmzmmTZ ttb 
i(C , SuseSg — SI =&S[i]8g©{ig©BijgB§i- - # V 'J n 
>jk£^£-->^o r bsi-sih h ^ > ^x # © y 

[ 0 0 4 3 ] ^OiJSSjgMttt, 

6 . c ti*m-# y y =i OTSi-srH^isi 
@&©{igiaMbK£j&g3ti-.5©-c\ SOBS 

m&<Dim.<Dmmm&&*i!k&<Dmmt<cjp. <o nms ft 

T\ SI-Meli8©<igJ;9J5K(c^j£;**i.5„ 

*> . at- h ^ > ^x * ©y- h ieiwB&©BSj?*iwsrr * 

fc&tcjfcj&LfcSl-tf y^y =i>jR*>&. air. h 
x*©y- ns*5M$n^„ 

[0044] *^HJ©^-t(D05§SBS^aW, ^HJ<D 
1±. C©®lK{t)S©affi©B!ilB0-^lffi|5ISg©{jiS4C^ 

^zmMmr.m=&m®&<Dt!L&tmism-* y ~> y a 

>K£©«Ete&6^tJg£j&g3-tf\ t©?t&B^bJB©3t 

ffi©iiu§esi3t!isi5isg©{4gfc: u s>x h v x 
U c:©b^x hvxi/^6^tiiL-ri^HaiBSl— ^ffi 
®sg©ftg£Miasi— *y ^y 3>M£©«ffi*>6B?fa 
*MiBMU!t&ift£ u c ©mum tmomimicmm u^x 

Si-* y^ya>ig£©«BccMi^bi8£j&ft£t»\ c 
©j$^bjgi£ii«fasi-* y y ^ »§£©iiffiK:sir* 
y y a ^mzmrn h . c ©sir # y >• y n >^€t«ia 
m-®s@8§©fig^6i^*-r^ t <t kccwriasirsiH 
^sisi^©{4g-c^- >>?L-cmnm—m= h ^ > 
yx^©y-nie^i, ttrfasirsi^&Miiisg© 
{igici-^x h vx^^jSl. cou^l-vx^ 
6^ttiL,rt>-SH«iasf-tesi5is§©fitg©BMiaSf-^ y 
->y 3>^/^-->yoTHi;iam— h^>i>x^© 

[ 0 0 4 5 ] ftoT. 3|s|BW©@K«ai*ffiX?tt. H- 

6. cn^si— y*>y3>J^MS5brsirsi3!fiJi 

leliig©{ig©i&^bJP#g- * !*@ ©HJVCC J: 9 ff*j&3 n 

So ifiHm3@?&©{ig«f!ft&{tiia*-Jga> 6 a £© 
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x^oy-ni«jti5„ 36cc si— 
x#©*?t©y~ vmm<D$mK.mt$*>>?-- v-mm 
©x^>y#s. sirsin h^>i?x^©y- bmm<D 
x. -j > y £ «s"J<i{ci^f 3 n z> . 

[0046] *^©^/\©|5IS§^^« > 
Sf-$fc«SfH©»»IiIS§Slg^^g^-SI5|g§S!jg^ffi 
r-*o-r, ^i*a«e©^B©^«:^^klS^j?SS3 
•a. c©l^^fcM©^H©B«ieSJ-MffilH]i?S©fi[g(c^i 

io i»s«raa»-» =©ai5is§©{4g£B!)iam-^ y y 3 

>M£©aH{c^fbM^fiKS3-l±. c©a8BMtIt©« 
H©B!fiamH^aiiI8S©fi[g(Cb^x b-?Zi>ZBl& 

c©ui>x hvx^^6»mmbrc^HiriaSf— ^ffi 
Eiss©fig<bBaiam-^ y ^> y 3 >jr£©3ih*> e>mria 

^ft)g*l^*U. C©^^tK©^*fIKMiBUi>X 

hv^>r*iiu B<fia#}-®H«isi5i8S©(ig£Huia 
Sf---i< y ^ y 3 >ig£©^ffi(c^^bii*fi£g$-a-. c 

®^fbM£Baiafl-5i< y y =i >^£©^ffi{c«- d< 
y^ya>jR«0ittu c©srz:^y^y 3>M?rB«ia 
20 sf-®ai5is§©{5g^6^*-r-s<!:£*>tcHoiasi— 

MaillggOiag-C^ <jr - r. > y L r MIBffJ-SIH K ^ > 
$^X ^©y- h U wifaSJ— STH^SIhISS© 

fiigCCU^X h-v'X^^rff^U. C©l-^X hvXi7#> 

j/ y n >M^^- > y it Buiasi— h ^ > ^x #© 
[ 0 0 4 7 ] ee^-c. **i«©BB»jfi#»-et*. m_ 

^SIhIB©<4S(c^i^{ tm *®iE «clU*tc KRS 3 i±-C 

e>. cn?rm— !i<y^y3>Mrffi^i/r»5— m=(&m 
30 ^^©fagcc^^bM^RgfiS-tfs©-^ »— *zyaa 

EIg§©&g©^^b)g^# * a a ©JSJ¥K J; K> Bf&Z ft 

»=«fflraa©ttBB««<fciw*3i*6«c's© 

-C. Sf-&aiHlS§©&gJ;«3/f)K{cjf^3n€)o L,3&> 

. mr. h ^ > i^x £ ©y- h ^#jg©^J¥^§«J^t- a 
/ctotcff^Lfcfi— jj*ys/y 3>i*>6, h 

x$©«?g©y" bmitm<Dmm< l ciim.r?>^-' hmm 

©x -y^>ifiiK m— 0=h7>^X*©y-l-Sffi© 

x ^ > y £ «^ij(iicntf 3 n s . 

40 [0 04 8] J&fc, #?gHJ-C5 ^©tifig 

nfc3>t^-ir, ®iE^ypy^A(ci;0 3>f^- 
zoftmcnmzfttcitm. cfthcom^^. 

[0049] 

50 sssig©sgii©rtgi5^jS*^-r»iMia. 02«»»isis§ 



17 

[0 05 0] *||Jt©^tt©Mg|ggSgK lOOtt, n 
ii^K, ffi«F£^jgi 10 1. i^flESig! 10 2. a':, 

«mioi. 1 0 2 

SW^titfef), ^'y7-y*56SIil0 1, 102^ 

©•Atttefctf^/^waw-s. is.ws.mmi o i 

tt. /< v f- V *i6«*&3tiS*»S*{ca: 0 i.2(V)CD 
<SWEAC=B)*$8*U K^iimi® 1 0 2 tt. 3.3 

[0052] *mm<mm<Dmmm&m& i o o tt. = 
^a@ss ill. —momr. mmmm 112. 

0=*fiS[5|8g-C&£-HI© I /O (Input/OutpuQlelSEg 
113. ZMffiVXto*). CtiZmBKlcmMZtix^ 

m— mmms&i 1 limnMsaggi 1 2Ktt<gm 

E^il 0 1 WSntfcO, I/OWl 1 3(Ctt 
i«SJE«g>l 0 2£#g©^SRT-£#Jg*£;iftT<,> 

C0053] xmrnommommmmmm. 1 0 0 tt. m 

&©<£5K:flg3?itf£^©-g|S£ orf^snti^fc 

Ft*«aBesnrc>*. MffiM&gimi 0 ow. aw* 

- K<75g:^Tt?tt^g|5©g|5^tcSig[SEj5»s«^3n.5 
* s . ^*-F<D^TT'tt-g|3©gp^L,*^M®Ett 

[0054] -ecr. i/oiaisgi 1 3«. avbevs 

1 0 2^6«^3n-S3.3(V)CDfSmffiC(cJ;0. ®i<i& 

gp^i^a^-^^AHJ^-r-s. ^-^ani?si 1 2 

W. fiSEESffil 0 1 3ft 3 i.2(V)©<£HJi; 

3ft. 0-Ma@g§i 1 i^©«EKfti&*iwiap-rsc£ 

tc<fc 0 . m-^ai5I3§ 1 1 1 KB*«cflcjtSti' 
[0 05 5 ] C<D£>ylcm-mm®2&l 1 2<DM'@ICJ: 

vm®*- vmo&wprzm—imffl&i 1 1». -e 

©ttft3*K:tt<g*EE«jBi 0 1 a>6#M63ft£l.2(V) 

©® mee a c= b )-c««i $ n. 1 /o iass 1 1 3 ;wsb 

[0056] ^-^siujs 1 1 1 tm-mmms 1 1 2 
£ 1 /oieigs 1 ni y a >sg©— m<D¥m&mm. 

1 2 otcjf^stirfco. HK^j:^, 0— ton 

@s§i 1 1 tt&«©En&*^-©4>&< t $>-m^m.<D 
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f-[-7>yx^l 2 12>>6&&„ Plflltc. ^-^Sl|5] 
8S 1 1 2 tt#«©IIISg3£7-©4>& < i 4>-gp#^ifrcDj£ 
— 1 ^>i?;*£ 1 2 2*>6&*). I /OEIi(§ 1 1 3 tt^ 
ifc©JgH h 1 2 3#>6&S„ 

[005 7] C4a6^-^6mH©h7>^X^ 1 2 1 
~ 1 2 3 tt. *Hffi©0^-Ctt— <l©^ftS« 1 2 0 
(C&*fl2J&£ft/cL D D (Utftly Doped Drain-source) 
jS©MO S F E T (Metal Oxide Semiconductor Field 
Effect TransistoryCJf^SftT***). <&giC<fc«) r 
10 U>^gpi 2 5rffi£tCfl*3*iTl»*. 

[0058 ] 0cfi© 1 2 6 WS5?&K©V-X/ F 

u a ^mmst*^ b . 127 »(saffi««*5vr . * 

fc. 1 3 0ttJReftftg|*»&&:&4'-- FM, 1 3 1 W 

*^'J3 >k#> h fx & y- b mm, 1 3 2 kk* tis#> 

[005 9] ±^©J:^{c0-^60H©h7>^x^ 

1 2 1 ~ 1 2 3 tt. Biaa«gtcji5fiRstiri»s*t. -e 

©^©y-h«13 0OM)ia~cli. a<b< 
c&£|l5<££?if§£UTt,>-5 0 
20 [0 06 0] <fc«3»ffltC». 0— hv>S>X5?l 2 1© 

v-tmmmi 3o©K/?att20(A)-c*f). i^ 

1 2 2©y- MfitHRl 3 0©^J»btt24(A) 
^2 h 1 2 3©y- l»tl 1 3 0 

<omm c tt 70(A ye* 

[0 06 1 ] fg— h^>^X£ 1 2 1 ©y- rffi 

$t& 1 3 0 <omma tt2icA)jyT-c&ntt^< . bwip© 
i«a{l:©fcJ6{ctt^(<»tti^i,»*5. o^tssrc 
©ftffitt^Mil©^!— tt^citcpgjS^-CS/ci?). JdS© 
«=t'5tC20(A)<!: l/Tl>S 0 
30 [0062] J/c, »-h7>yx^l22©y-h^ 
mmi 3 0©fi^btt22-28(A)©ffiHr|g^a J;«9 2. 
0(A)t(J:J|Wn(fII,^s, ±^©M/1^6tt^7 •/- 
bmm£SW<3Q>miZM& "0" ©£#© KU 

f$tSB$©rs©«^(c>!t-r-2»y- h y-^mofe©^^^ 

m-C*€,©-C24(A)i L-rt,^. 
[0 06 3 ] 2£>{C. hv>^^3? 1 2 3©y- F 

ife^^i 3 o©ik*c ^©i^jS'ftofc^ctt^i 
am^i, 3.3(V)fc©^E^En»n2n.2>©r-. s 
40 n~c<Dmm\&*mu-? & tctbic « 40( a )t(±-c* 

c c r ttasfl-fcrnsftt **S-r sfc^ic 70(A) 

[0064] ^cfc. ira©ck ^ icm— %m®$& 1 1 1 tt 
i.2(V)©®«EA-c^iii*-F©^igKi3n. »— m 

mmffil 1 2Sl.2(V)©llEB(= A)tf?lt- K 
-CfclBS&Stl. I /OIU8S 1 1 3 tt3.3(V)©^f£C 

T?fiF»*- Fr^Ki3ns©r. ^-^<bm=©h^ 

>^ f 121-123 *BBti«EA~CBA = B 
50 [0 06 5 ] ±Mi©J; 5 tem&tc*s\,>x > #$m<DBI& 
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^©-gpiLrff^^nri^cD-c, i/ohssi i 3 
#&«©^s^£&«T r -*&Am2>u c© 1 /o 

icmi^e- Ki oxmmt- FtfStt*- F£#w&g 
mztmmtcmm&f^mmmcitmm*:-- f 
*^^3tiriftfpT^„ -ett«tt©££(u**f 

FOSSES tiTflf»^S©r. ft»*tctt*»fl> 10 

[oo67]^ct. *mmo>j&m<Dimwg£mt. y 

- *ii*n^©r-* s y- * ji»]|5!s§(E7n-t±-r)**<i o 
rfco. c©y-*»jsniais*«. a— aubbkh 1 1© 

2(ty-*jiftrrs©-e > c©i*zaa8@Bi 1 2&cj: 
o m-tosiBjsg i i i ^oitEEft&Mmsp $ n r are© 20 

[0 06 8] C©fcft. I /0@B 1 1 3 £31-89111 

g§ 1 1 2 <b««^mg«©sw^- KicHffft< imm 

SIS 1 1 l CCJ: QftUi&ttftiPiilltSti* C £#&l>. 

[0069] #m6©j8g©*stiagsigg loot*. — 
m<Dm$#m& 1 2 0 icm—Mkmw 1 1 1 taizarai 
lags 1 1 2 <t 1 /oiaissi 1 3 ttfi$mzti~a<>2>&. 

^(D'm—lfi 60=© l-7>^^121~123 #JBj& 30 
[0 07 0] 0*0. I/OBBl 1 3t*. MX.I*. 3. 

3( v )«o««wE-rttfpr a y * y x?e<z>?tflBR-?-£ 

igST-S/ctf). 3.3CV)©J*ffft«B«£EC*J»I^E|fl!in 
StlS&Ktf&Stf. ^©0Hh5>i>X3' 1 2 3©y 

- httttltl 3 OttMH c#70(A)£*JP&©-C\ 

[0071] m— toaiass hib, ^©m— h 9>y 

X* 1 2 l©y-h«fililgl 3 0©&J?a#S20(A)£« 40 

w?j:<d~v. i.2(V)©emEEA-cisa*>o=g-fi^j{csw^ 

^©SB— F7>yxifi2 i {*#^cp©y- h y 
ifew*ii«t7*&c»36». 0-^ffitassi i ltt^atffca 
®gi^£E*iEPftn3n*i»©-cy- h y-^^^^o 
&i». 

[0072]^U. 0-^SHfS 1 121*. ^-©®Z1 

h 9 isisx hi 22 ©y- h&gfti i 3 o ©jgji b am 

Ma. <fc«3ifccA)/?l>24CA)ft©r. 1.2(V)©ffimjiB 

-ciiKi3n-2)£^©y- h y c 50 
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©J: ^tcy- h y ~*«*#^&#zaaaiaK 1 1 2 

imffm&m>fm#tei>iimwmux*s*). y- h y 
-*ii^#&8iri*fti>s&— mmmffii 1 i^©ie« 

S©"?. #fl*fe©^©*»IIIggigg 1 0 0 
it. b-$ frvmmnjj&tmzftt^z. 

[0 07 3] &*J. ±^©<fc^(cy- hife^Ml 30* 

m<{&ni£x?mwi2tizn- y?z/*jx*i 1 22«. y 

- httftjg 1 3 0 &M.m<Dm- b?>i?Z 5 12 1 ii£ 

f^s*3 n^c^tS4i(c«j^t-s©-r\ -e©^- f 9 

>^X£ 1 2 2©«jfpaS*^H£^^>C£«^^„ 
[0074] CCT. *^JS©^©*«|5IgS4lg 1 0 

o*^s-rs@ss^js^ffi*«TtcijiB^-r* 0 sr. ^ 

2*{**&1 2 0 4fflfl, @3(a)ic5t<l:5tc, -e© 
0-*6f£© h 9>^X $12 1-12 3 £r#&hr-2> 

{&g&c h u>^a$ 1 2 5 zmmL-cfrh. 1 

2 0 ©«M©^«{C850CC)©^^biS-CP/?65CA)© 
l^fblSl 4 1 £>£fi3t!-£„ 

[0075] -ogic, commitm 1 4 1 ©sib©^ 
icy* vvi>x t-zmiso-cfrbmr. mmmffii 1 2© 
(ttmcofry* h y yy^?-/ &t?Bft*-r 5 c £££*). 

|^0Cb )fc^-T J: ^ S^K<b^ 1 4 1 ©^©0-^ 

ffliuss 1 1 1 £ 1 /omss 1 1 3 £©<4g«: uyx h v 

X$ 1 4 2£JimTZ. 

[0 07 6] Z(D\sZ>X h?X? 1 4 2»0HM®|H18S 

1 1 2 ©{ig©*^ftM 1 4 1 *sms-a-ri^© 

-C. C©StilUrC^SI— *ttS@SSl \ 2<D&W.<Dfm. 
i\cM \ 4 1 «C. T^d">-<^>?r®S20(KeV)-C F-X 
fi5 x^'C/an'jSraA-r-S, 
[0077] C<DT)l>zf>J*XDi£A&iCl> : >>X 

1 4 2£fifcSbT#>£> 1 P0(c){c^-rJ;-5K:. I 
/OlilUSl 1 3©{4B©«&u^x 4 3*ffa[ 

f^b. C©Ui^X h-v^i? 1 4 3^6^abrt»-5>0 

— m~mm.M& 111, 112 ©erg©i^m^b)g 1 4 1 
> ^r-^-r c tummtm 1 4 1 *t 

[00 78]-3?{C, l/^Xh7X^14 34iSLt 
1 2 0 ©^ffl©^*1000CC)ri0(se 

o^Tfgy&sb. H4ca){c^-r«t^«c t *^a«i 

2 0 <Dmm<D^mc — ^©i^^b^ 1 4 4 <*t»- 
-5. c© ct ^ icm&zntcmsHtm 1441*. 

§B1 1 l©figt?l*20(A)©)gJl£^€. <! 
[0079] m-MfflHIB 1 1 2 ©ftgT*«. 

=f > as&A 3 tir la £ ©Tffl»l©^bjtK#ft± 3 

n, ^fb)K 1 4 4 ©jg/|£«ffr-*&3[HiiJg 1 1 1 ©&g 

<fcO^:cA)«JlM©24CA)£^^>„ I/OE18S1 
1 3©ffisr«. ^maMi 4 1 &mmicBi8.$tir^ 

■5©-C. l^^bMl 4 4©jgJ?te70CA:)£&£.> 
[0080] «TtttS*©liIgStSi§^£l5l-t?*i3 . 
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i5j0cb)tc7n-rj:5i;c. mmtm 1 4 4(d*io^k 

A(C J; K> {SaSfi© n Stei^/I 1 2 6 £g|J#imc^fj£-<r 

So 

[008 1 ] $ 6ic. £HK800CA)©KKfcM£f&ft$ 
h . WK© -T * >j£ATi*atK© n MfttfcJf 121 

SSI 0 &*>m=<Dh 7>^X£ 121-12 

[0082] ±m<D£ mmxmsftmc £ owes*! 
fcssnisgsig i o o m— fr?>m=<D h 7>yx 5? 

1 2 1-1 2 3©y- hijifefijgl 30CDe/la-c*^ 

a < b < c te&m&zm&Lx^z. 

[008 3] C ©*:«>. *HSfi©^<Djiai5I8g^g 1 

00m ssh i-7>yx$ 1 2 3©y— usitusi 3 

0«mWc^70CA)i«i?©I/OIsISSl 13W. 3.3 

Kafcttff'TSeijW'C*. m— f-^>^X$l 2 1© 
hii&itJKl 3 O<DJ^a*52OCA)i©#€)0-^S 

isissi i ib. i.icvwigmE.A-emmfr-mnjjic 

[0084] 1 2 2©y- h^ik 1 

3 0©«/*b#J®la J:D&(A)J?t,>24(A)©ffr-*as 
0SS112B. 1.2CV)©{S^ffB«:J;0y" h >)-? 

mfa&m'ptztmrcm't-? z> c <t #r # s . m - ^sia 
ssi i 2 um— zmmmi 1 nadnsatcttft-carat* 
a*. m-tBma&i 1 2«^4i{cKif > F-r-s©-cas« 30 
rag<fc&6&i>. m— #mibissi 1 1 «y- 1- 'j-?m 

«**aW>-c<c(,»*J. ffig* cc«0-Mffi@S§ 1 1 2 oft] 

[ 0 0 8 5 ] 0 . xmmmmommmvmm: 1 0 
o«. -m<ommwmmi 2 0icmm$tix^^m-m 

9@KS 1 1 1 im-MffilDllS 1 1 2 <t 1 /o@s§ 1 1 3 

i© h 9 >>>x $121-123 wm^ftimicttfou 
^ft-ct^s. 4c 

[0 086 ] fcfc. *»9iJ*±ffiJBJI8(c|«jeSh**>© 
-e«£c< , ^©^g£jg^L&i>®Br&«©^0£i^ 
sg-r&„ MiSl ±mBm-ete&h^>isX5 1 2 1 - 
1 2 S^LDDISCnlit^Ci^l/fc^ ftfe 

rn^rc t> aim** c t it%m~c$> *> . 

[0 08 7] ±5B?B.«-C«^HMffil5]if§r*.5 I 

/OSSS 1 13 Ki«W*- Ki©Pl75"C« 

^Wf¥3-&*C4S:flI^LA:3W. SI— MSIelSS 1 1 2 (C 
<fcDf5«*- Ktc I /O0SS1 1 3©^«$&^ff±$ 
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[0 088] ifBff^-CttgEiJ*- K4fS«* 

^rtt&@©ifcffi£ft#iftK^bfc*5. ctittSQS 
[ 0 0 8 9 ] Sfc. ±§2J&«Ttt*fflMfc8:K:,fc *) fsFB#tC 

j&ftsti-ssgr: h^>s?x£ i 2 2©y- hjfcuygi 3 
0*0— 1 2 i©y- h«tii 3o<tf) 

JPJg if SCi*fiffl0lSi 1 2 ©&§©<& =f 
>*-f*>aAT-&C£*«#i*Lfcas, C©-C^->aEA 

Tr&^w^st-^siifbi&fji-f .5 c 1 1> ajm-c$>&. 

[0090] SJftc, tmit&lcJ: <0 mmcf&B: 3i±£ 

0- h ^ >i>x $121 ©y- vmmm 1 3 0 h 
9>y^$ 1 2 2©y- vimmi so^wmt-r^ 
fcjs?>. m— %mmm 1 1 1 ©ftgieM{bM©j&g£<s 

[0 09 1 ] CC-C. C©£5#|B]SS§^:fr?££#^BJ3 
©^te©0- <Dj&m± bt!5 *5«fci>'0 6 £#bs 

r±Lj£Ltcm— ommtm— ©sp^*. pi— ©^g^j: 

©?f^©|5IiE§^^a?r^^XgS-C* . 
[0092] ST. #Hifc©^SI©iaifgi?3*;>7-£-C&. 
BSCa)^^^^^. *»ftlSl20©f-^f,f 
H© F5>yx*121~123 *^-T ■SfiigtC h U 
>^g(51 2 S^rJf^bT^P,. ^«ftS«l 2 0©tl 

<D±mcmmtmx-mm5.o(m<Dwmitm\ 4 1 *a 

[0093] o^jc, c©^{tM 1 4 1 <Dmw<D±m 
icy* v\sv>7. b*wjsv-cfrt>m— m—iumms&i 1 

1, 1 l 2©{4g©^^* h >; y^7^t«S« 
CiKJ;*). SBI(b)K:5?-r«fc^K:, ^l^bMl 4 1© 
£ffi<D I /OIhISS 1 1 3 ©fi[g©^ U^x h vx $ 1 5 
l?r^T-5„ 

[0094] c©i^x h ?x $ 1 5 1 am— m~mim 
ass 1 1 1 , 112 <D{m<D&mmitm 1 4 1 zmmz 

nz<D-e, c©stfJL,rt,»50— 0— #M@SSi 1 1. 
1 1 2©{4g©$iggtfbMl 4 1 *-i»^ hx?^>y&t 
<t<DI^*b-r^6. 0— MSiaSgl 1 2i I /OIhISS 1 

1 3 i©{4g&ci^x h7x? 1 5 2*mmm-?2>o 

[0095] C©Ui^Xhvx$152 «0— £5S|5JSS 

1 1 1 <D{&w<D&mm<tm 1 4 1 ^gas #£©-?. c 

©HtfJLT^&lfl-aaiiliSSl 1 1 ©{4g©^gffbM 1 

4 HC. -Y>^^A^^->(I n')^Sl00~300(KeV) 
"CK-Xf "1 xio l '~3 xio 13 (/cnO" SraA-T 

[0096] c©w>^'5A-<*>©aAf*(c > mm 

(c)K:^-rJ:5ic. 0— MHIilSSl 1 1 i I/OUBSi 
1 3 i©{4g©^bi;x 1-7X^153 %nm.Bf&L. 
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ssi 1 2(D&.w<Dmwumi a i«c. #aw:j-> 

(B*)£&Kl0— 50(KeV)-C K-Xfi " 1 xitf'~3Xi 

[0 09 7 ] -^^tc. l/yxFvX^15 3«*Lt 
1 2 0 ©«iH©*«CC-o©««l{fcR 1 
4 4 £jfcfi3t{\ C©$®tfb«g 1 4 4 SrJflZl&iSlilSS 1 
1 2©ftg-T?25CA)<b-r&. C©£*. H— ^ffllslSSl 

I lO&g-Ctt. ^>i^A#5&A3trC<,>6©-CflJ8)J 
©KftiIS*HS«3ti. $ilg{blgl 4 4©JgJl«ffl-*5 10 
SIhISSI 1 2©{ig£9ISUA)tt«M©20(A)<i:&&„ 
$/c. I/O0SS1 1 3©{4g-Ctt t MKlbMl 4 1*5 
*B«CCjf^SnrC^©-C. IRBMUIl 4 4O0UVB7O 

[0098] «Tttffi3R©HK«HtoErffiiiai--C*») . 

II 0 0«. J&— *»6je=©h5>5>X* 1 2 1 — 1 2 
3©y- MMUIl 3 0©Jg8?a~c#«. a<b<c& 

[0 09 9]ft*J. m— 1 2 20 

l&n h?>i?x# i 2 2©y- hBMbRi 3 otctt^o 

-6fc«>r*0KJ?©»lfiPtc«R|^L«c^. 
[0100] Sfc, ±BB^M-C»^^tSfC«t«3H«F{C 
SS^t5S-h7>y^*l 2 i©y- h*feStSSl 3 
0^1-7>yx^ 1 2 2©y-hiill 3 0J:«5 
«J®fa&g3l±£fca6. fH-fcftMilieS 1 1 l©feg©.& 
-/>^A4-f*>aA-r5Ci^WmlfcA 3 , C©-/ 30 

[0101] *^©HSS©^H©0.«©@3§ 
«[jg^*H7^C»L09*#MbT«Tfcgi^-r5o 

ft**. Pi0«*iii6©ff^©[5isss!jg^*^iga 
-c&So ^^©^^©iHisst^B^js-ffe, 07 

(a ){C^T «fc ^ OC, 1 2 0 ©!&-*» 6.m=© 

h^>^X£l 21-1 2 3£#8t-r£&gK: h 
g|5 1 2 5 £ff^LTa>6itH©£«K:^@Ktlg 14 1?: 
SSfiStt. C©8&gMbMl 4 l©affi©£iS85CJJtfie£ 
L,Tff|-# 'J->'J3>H6 1 S. 40 

[0 1 0 2 ] -ogf&t. ISlH(b)(C^f <fc-5K:, C©m— 
# a >M l 6 1 ©^ffl©^— ^SlelgS l l l ©14 

^1 6 2*e.SaUtl,>5fr #OTHSgl 12il/0 
0SS 1 1 3 £©G[g©^Jif-tf 'J->'J3>I16 1 

[0103] cn-rm-^aiuss 1 1 1 <o&m(o^m- 
©t. H0(c )ic^-r ct^cc. i/yxhvx^i 624 

^LTrt^fgr^ffilllSg 1 1 2 <t I /OHIgS 1 13i 50 
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©fi[g©^HK:^fbSi 1 6 3£/&fi;*t!-£„ c©<k 

tvrnmm 1 6 3 >; ~> a >n 1 6 1 © 

StffitC i> Mf&Z ft. C (DM— sK U->'Ja>I16 1 ©T 
H©H&gMblgl 4 1 i— {*£&-5> 0 
[0104] C©f^{blS 1 6 3 ©«tB© I / 

OHSSl 1 3<D&aHCl't?Z (-7^^ i 6 4 4M(/, 
H8 Ca)iC^-TJ:^tC. C©U^h^i'16 4*e. 

mmbx\,>*>m=.fiim\Bi&i 1 2 ©egim-* 

3>§1 6 1 t©^ffl*>6^lfcMl 63%i^>y 

[0105] commitm 1 6 3 ©r^sk h v 

mmi i2ii /osss 1 1 3 t<D&mte &zm—# v 
is» a >m 1 6 1 ©$n©£tttcJMiBft{tii 1 4 4 zmm 

C^T^-^SIUSSl 1 1 £0-^3151881 1 
2 £ I /OI5I88 1 1 3 £<DGLW<Dfm<m 1 4 4 ©MH 
a — c# "a<b<c" £&&„ 
[0106] $ 6iC. *SI*g©ff^©lsI8gM3S^S-C 

«. mm cc)tcnrr ctstc. ±j$©^«c0j&;*ft/cgi 
KlbK l 4 4 ©fio^»ciiii or Jf|- y -> y 

3>|gl 6 647&&U C©SSf'J->'J3>il6 6 
©affi©m^ffi|3|?S 1 1 2 £ I 1 1 3 £©& 

[0 10 7]i9(a)K^-rJ:^fC, C©Ui^Xhvx 
1 6 7^6SmUTt^^-«0 : ai5IiSl 1 1©{4S© 

C©^*{c«fcOSWL/cm-MSIl5l?Sl 1 l©fitS 

[0108] ch^-* 3 >ki 6 l^a-r 

•S©r. |^0Cb)tc^-TJ;^CC. ^n^fflHSSl 12i 
I/OIUggl 1 3£©[4g^6U^X hvx^ 1 6 7 4 

i^*Lr0-^>;>"j='»gi 6 6fcssw;*-fc»\ ctie> 

0— m~^U^>';3»gl 6 1 . 1 6 6©iIK^- F 
®gl 3 l©)gttOI/^ 6 8 4M«. 

[0 109] -fl/t, C©U^X h-v'X^ 1 68&CJ:*) 

ManiiJS i i i ©{4g©^— * 'j->y3>ii6 i 

£;<c*-.=->^-r-5><!:£<Mt. ^-^SIbJSS 1 1 2£ I 
/OIhISS 1 13 <b©(4g©^— # 'Ji/'ja>11664 

$121-12 3©^*- 1-Sil31 4PlB#CCJfM-r 

[oiio] 2KUt©ji5j»©igKiai*ffiT?tt. 

7^^<!:LT»-#'Ji"Ja>Sl 6 14ff^-T^Ci 

h^>^X$ 1 2 1-12 3©^-h»iIl 3 0©M 
iga~c4 "a<b<c" £-r-5C<b^-C#S„ 

[0111] L#>4>. C©<t^(cm-^6^=h^>S ;i 
X* 1 2 1 - 1 2 3©y- httttfltl 3 0 ©®W4*Uf3|I 

T-s/csfxcfijffl^ ^< ->'j =i yj& 1 6 1 frhm 
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-hv>>>X£ 1 2 l©y-HHSl 3 

SS5£:fr££S 1 0 LS 1 2 £#J$l/T«TCCl&B>3-r 

(a)«C7nTJ:5K:. 1 2 0 tc h P>^gp 1 2 

5?:^0r*^affl©^^C^^fc)Sl 4 1 £?£-* 
'^^3>I1 6 1 ±ZimmcB!&-?2>1)\ [S)H(b)ic 

m-r <fc ^ tc . c com—# v is v 3 ym 1 6 1 (ommom 10 

^S[BlS§ 1 1 2 ©figK: uyxhvx?162 

u m—mmmm 1 1 1 £ i /omss 1 1 3 ioeio 

";->'j3>ii6i ^i&irr -5.0 
[0113] cnr^-Mainjs 1 1 2©<ag©#sji- 

©t?. IpISCc)^^^^^. U^X hv*i7 1 6 2£ 
^*L-T^6»-MSIiIS&l 1 1 £ I/OHggl 1 3£ 

©{4g*5<fco*m— jH y ~> y 3 >K 1 6 1 ©3iiBK:#fc^b 
coi 14] c<Dfmum 1 6 3 ©*ffi© I / 20 

OI51SS 1 1 3 ©{£g(c h i>16 4 £0)3XU 

Si 1 (a)&C7jrr<*:5(c. c©uyxh7X^i6 4*> 
6StBL-rc^0-^SIeIgSi l l ©<£g£lg-tf y-> 
y 3 >R 1 6 1 £©*B0J&>6>8&8NbIi 16 3^i ^> 

[ o i i 5 ] c oftftSMtlt i 6 3 (Dm^mc U-^hv 

BBlllil /OB8S1 1 3 £©firg*j«to'0-3j<y 

^'^>H6i (Dmw<D±mcmmtm 1 4 4 zmm 
s-tf-s. cn-cm-MffiBssi 1 1 ttg-mmm&i 1 30 

2 £ I /Olaisg 113 £©{ig©H&®tfbJg 1 4 4 ©^» 
a~c# "a<b<c" £&£„ 
[0116]?^ *HSS©ff^©@?§Kjt7?!*r 

^ibM 1 4 4 ©affi©^CC^~ 'ji"j3>H6 6 
L . C ©M— * 'Ji";3>1166 ©5iffi©st— 
^SlslSgl 1 1 £ I/OlsJggl 1 3£©{igtcu^x h 

[ 0 1 1 7 ] 0 1 2 (a){C^-Tcfc^^, C©b^X h v 

1 6 7 ^hmmux^^m—mmmm 1 1 2©&g 40 
<Dm~# y ^ y a >s 1 6 6 £^#l4x ? ? > y-c-B&£ 

U C©^^cJ:ySfHL/fc^-MSIiISSl 1 2©{4g 

So 

[0118] Cft-Clg-tf ^|J3>1161 ^fgitiTT 

*©-c\ i§j0(b)(c5vr<j:5tE. Maiassi 1 1 £ 

I/OIUSESl 1 3 £©{5g#>6 HvXi'l 6 7 £■ 

0— # 'j -> 'J 3 >J| 1 6 1 , 16 6£/*£-~>y 
f-2>c:£tcj:0. ^— #>63tH h 5>>>X£ 1 2 1~ 1 50 
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2 3 ©y- vmrn i 3 i &isjimc^-r £<> 
[0119] *Htt©JB«©@BKJft^riS-cfe. g*|g{b 

^*>aA££^£T£C£&<lfr--;&>e>JitH 
F7>yx^l 2 1-12 3©y-M&ff]Rl 3 0©|g 
JPa~c£ "a<b<c" £-rSC£#MC£. 0— #y 
^'J3>ll 6 l#>£>Sflz:h^>^X:5? 1 2 2©y- h 
11131 £ffM-TSC£#-C#-5o 
[0120] 3 6(c > ##P,U©j|J6©ffr£©^©[51gg 
Sfi£:fri££0 13fe4:yii4 £#J$OT«TK:t&Hj-r 
£«, *r. ^^©^©iHlSSt^^iSrfe. mftLtc 
m=<D&mt{stf£icLr> il 3(a)K^f i^K, |g 
- teSBJg 1 1 1 ±*:rteSiaBf 1 1 2 £ I /OHISS 1 
1 3 £©&g©K/Pa ~ c # " a < b < c " ©H&^fbK 

1 4 4 #¥a*#«« i 2 o ©snccji&jis n> -e-©^- 

^SIhISS 1 1 1 ©{igtcgl-*- 'J->'J3>I16 1 fiW 

f&z tix i^s £ £ fetc^B^fc^— # y s/ a >Bt i 

6 6*Sff^3*lTt^t^£3n-2)o 
[0121] C©J;^^S8*^, laJHcbDCc^-Tct^ 
k. ^ a >m l 6 6 ©aiK^H h7> 

^X£12 2, 12 30y-Hgl3 1©fm©l/i> 
^ h-^X^ 1 7 1 PS(c)tc^R-rj;^{c. C 

©u^hv^^i 7 l^ffjfflUfcM^rtti f ?>^c 
»zui<y^y3>iii 6 6*sm^ffliiisgi l 2 
£ I/O0S81 l 3£©&gt?^-^-->^or^-^ 

Hh^>i^^$ 1 22, 1 23©y- l§gl3 1« 
[0122] C©£*. IH*V>";3>il 6 6itm 

—tikmmmi 1 lo&g^^ssia-s^. com— ^ 

SIhISS 1 1 1 ©{ig-Cttlg^tf y^"j3>il6 6 ©t 

® £ i/T^ — ^< y is y a >mi e i <Dfmatmnfiai& v 

[0123] O^ftc. m-^S@if§ 1 1 2 £ I /OHSS 
1 1 3£©(4g^iSI5-rSi£&tc. ^-h^>^x^ 
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